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- . Delivered: 158 fb™
o [[]LHC Delivered Recorded: 149 fb”
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- [ |ATLAS Recorded FPMsics: 140
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« LHC delivered: 158 fb™'

« ATLASSRE: 149 b1, 3[FE>94%
- TR 140 fb
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2160 AT1as ooy S [ ATLAS Online, 13TeV  [Ldt=148510" -
2140f Preliminary 3 500~ 2015: <y>=13.4 A
3 - . Delivered: 158 b . > N [ 2016:<u>=25.1 -
£S120F [JLHC Delivered Recorded: 149 o' = = C g B
% - DATLAS Recorded Physics: 140 fb . (E) 400 :_ S ;81; :i: ; g;g -
o) 100 :_ |:|Good for Physics _: S N [ Total:<u>=342
8 F ] 3 300 -
S 80 = > - ]
D C ] 3 r .
£ o0p 1: 5 200
T a0 =E @ N
5 40 1z = - ]
[t n 1z 100— ]
20— - = B N
- | | | | | | | | | | | |: 0_ ]
0 10 20 30 40 80
\5 W \5‘3 W6 0 J\‘c’)‘3 W71 W \13 M9 30\ W9
Month in Year Mean Number of Intgractions per Crossing
Low-mu data for precision
\—/— measurement
HAIZ1TIMF 45
. LHC dellvered : 158 b
o ATLASRE: 149 fb!, 3FE>94%

« AIH 'ﬁﬁ%iﬁﬁ*ﬁ :

- HEEREAITEE L=2.1x10%cm2s""
~35
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Uo’ E . LHC Dellvered Delivered: 158 fb™ : Inner Tracker Calorimeters Muon Spectrometer Magnets
120 Recqrded: 149 f1l:>1 = i ) ; i
g - |:| ATLAS Recorded Physics: 140 fb : Pixel SCT TRT LAr Tile MDT RPC CSC  TGC Solenoid Toroid
% 100 :_ |:| Good for Physics _: 99.8 99.8 100 ceL7 100 CELE CE7 100 100 100 99.6
T 80 = Good for physics: 97.5% (60.1 fb?)
2@ r ]
£ 60 = EE
T 400 EE
5 0 2k
~ C Js Pixels
20— -2 SCT Silicon Strips
C L T T |: : TRT Transition Radiation Tracker
LAr EM Calorimeter
‘\5 \' Vo) ’\6 \' 16 ‘\1 \' W1 ‘\% \' S\ Tile Calorimeter
A\) ‘) ‘3\) ‘3 3\) ‘) 3\) Hadronic End-Cap LAr Calorimeter
Month in Year Forward LAr Calorimeter
LVL1 Calo Trigger
LVL1 Muon RPC Trigger
S— p — LVL1 Muon TGC Trigger
LHC_, l_{meﬁrl *lj MDT Muon Drift Tubes
CSC Cathode Strip Chambers
* LHC delivered: 158 fb! e —
o ATLASEE: 149 1fb", 3ZE>94%
* ﬂ% 1&%$¥ ﬁ*ﬁ H 1 40 fb-1 .00% 96.00% 98.00% 100.00%
e 95%
- bbbl =E L =3x10%*cm2s
° NV 1 . o~
F23Pileup: ~35 Data > 1 PB/day, 20 GB/s,
° AJ = - .
20185 H15: 60 fb 1.500.000 - 2.000.000 files / day
o IEET{ERIIRMZEchannel > 95%
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ATLAS {l%TE;}”JJ%% 70000, 44K, =254k

ATLASE1EZH: ~3000 A

25m

Tile calorimeters

h LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr eleciromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor tracker
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Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detectd
LAr electrol

Toroid magnets agnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracka
Semiconductor tracker

AT MEE (n|<2.5)
2T Solenoid
Pixels, SCT and TRT
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ATLAS {l:fT%fleJ ’:’% 70000, 44K, =254k

Tile calorimeters
LAr hadronic end-cap and
: forward calorimeters

Pixel detectd

LAr electrol

Toroid magnets agnetic calorimeters

Muon gnambers Solenoid magnet | Transition radiation fracka

Semiconductor tracker

BHi=gezs (|n|<3.2) RERZIIRNEE (|n]<2.5)
LAr/Pb 2T Solenoid

Pixels, SCT and TRT
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BT BEEE (n|<4.9) | -
Scintillator/Steel y

25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detectd

LAr electromyagnetic calorimeters

Toroid magnets
Muon #hambers Solenoid magnet | Transition radiation fracka

Semiconductor tracker

BHi=gezs (|n|<3.2) RERZIIRNEE (|n]<2.5)
LAr/Pb 2T Solenoid
Pixels, SCT and TRT
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BFEN (In|<2.7)
0B F = HERs

(In|<4.9) | = /
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‘ | %, E= "d—— }'
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\ Sl e , oS
W ) \
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L f 3 o Tile calorimeters
"\X Al’ \\\ : LAr hadronic gnd—cap and
* At Pixel detec) forward calorimeters
............. agnets
ambers

LAr electromyagnetic calorimeters
Solenoid magnet | Transition radiation frack

Semiconductor tracker

P fi & RE

2% (n|<3.2)
LAr/Pb

REREFITEIRMEE (|n]<2.5)
2T Solenoid

Pixels, SCT and TRT
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Highlights

= ATLAS Run 1+2

= ATLAS Run'1
= ATLAS Run 2
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RN E840/F
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EVIdence Of VVV arxXiv:1903.10415

3N ERENIEHE FAEMITR ERE PEA TR

Vi 1%
i ' . 1 Vi
q v
13 TeV, 80 fb-1 s T >"‘/ v
y
N
Va :

—a—hrrnn

7 q

WW=W+: two same-sign leptons with at least two jets; three leptons
W=W*Z and W*Z Z: three or four leptons

> T T T T T %) r T T T T T T T T T |
> r ] 2 F ]
& 120 ATLAS ¢ Data gvw : S ab ATLAS #Data  [JVVV E ATLAS Vs =13 TeV, 79.8 fb™
o [ 13Tev,79815" awz gzz 1 o 8 1 TeV, 79.8 fb” gwz @z 1 —— T T
T b www et [@Non-prompt [y conv. 16 Wvz: 4¢DF miz  mwz 3 tot. - - - - Combined
P 100 post-fit [ Other 7 Uncertainty 7 F Post-it [Other 7 Uncertainty ] stat mmmm Comb. stat. stat
S F 4 14 = : Comb. tot.
4 r 1 F +0.62 0.39
@ 80y 1 12 WV?Z 4] wWww 27 o u=224 L5 oy
: WWW 2| | - 10-
60 ] E Z —0.47 0% 0.49
r ] L ¢ ] WWW 3¢ @1 u="u. 047 -0.44
40- 1
: =.0.10 *0%8 0.49
r Wwvz 3¢| ——e—— s IV 0903 047
20f
[ p! ) +0.92 0.83
P 8 WvZ 4¢ —e—4 W=244 5 Lo
5 r T T T T T S L B B e B L B B e e O . - U
o 1-5ft t T}f Q 1.5¢ _ 0.39 0.25
E 17/ *‘A"“.¢¢“*+ $} *++}1L+/+ ] E 1 Combined [ X X| M_138 -0.37 -0.24
s 0.5 L] 3 « 0.5 sl 1 1 A 1 1
© L I 1 1 1 = L L L L L I I I I
o C0 50 100 150 200 250 300 8 0—1 -08 -06-04-02 0 02 04 06 08 1 0 2 4 6 8
m;; [GeV] BDT response W= oYW/

Obs: 4.0 0; Exp:3.10
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13 TeV, 33 fb-1
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Jet Substructure =

AR, =RXEKEH:

NI m
=
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arXiv:1903.02942
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=] J\E
) C2 |n hlgh pT W events e D2 |n hlgh pT top events
Wselectlon ATLAS -gé“ ATLAS — Data ]
V5 =13TeV, 33 fb~" i ,_fg 2~ V5=13TeV, 3310 o §§xﬂigjﬁﬁ‘:ﬁ7 {
[ifa - S::fhegwythias E r Topoelocton g o MG5.aMC+Pythia8
o - - - Powheg+Herwig7 é 15— o -
----- MGS,aMC+PythiaSE C
3 E
05— -
}HE A e B = 0 = : SRR va
E - Antik 1.0, p.. > 200 GeV . HE 1.2 &= e E
" Softdropp=0,2, r‘°1-_1.‘..‘“,._d__.-'_"'- [ % 16 + . :____r.,_F“"’L-n S 44+ {.JJ[
i - ; Q 0.8 Ermimrwrzs o T Al R =
. g (23 06 Anti-k, R = 1.0, p. > 350 GeV =1
s E 04 f =0, =0.1 =
b= _\_r 1 ‘ ‘ 1 ‘ LI ‘i 0.2 B0 ‘ L1 \So‘tqm\p? \0‘ Z‘cu‘t \0\ ‘ L1 ‘ [l
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VBS WZ arXiv:1812.09740

13 TeV, 36 fb-1

. . . N 45:_',4"”_',4'5I Y e bae 3
Sensitive to quartic gauge couplings S 40E emtaTev. 361 1 5‘&&25&, E
.g 355_ WZ” SR -fﬂfsid leptons E

EW QCD N

4/20/19

30 f— I 1Zj and VVV —f

q q q g C , / #4545 Tot. unc. =
! o5 F I E

v Nt - ‘ 3

15;— ZﬁéfL _;
Z Z m; 4 3
a q a g 55— ost
Q L[ -

VBS Non-VBS s 2
g 1¥ B | ,,+m Lol ]
Flik: EREF=NEF (e/mu) e eI
1EFHBDT7§I5£, 154%% -1 0.5 0 OB%TS 1
\ r
(<F vector bosons, leptons core

and jet kinematics) Obs. (exp.) significance: 5.3 (3.2) o

Still statistics limited

Fiducial XS. |owzjj-ew = 0.57 T35 (stat.) F0-07 (syst.) fb
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arXiv:1902.05759

WZHtR L
13 TeV, 36 fb-1

production
axis of the v ""=--

WIZBIBRLFR 2

4

o 06—
- ATLAS ]
L so 4 ]
05F \s=13TeV, 36.1 fb e Data 3
- A Powheg+Pythia
" = MATRIX B
L  —68% CLof fyand f,-fs
- % - 95% CLof fy and f -fg -
0.3 -
C : . ]
0.2 -
01 :_ RN - _:
- W™ polarisation in W*Z ]
_l 11 | J 11 1 1 | | I 11 1 1 I | | 11 | I_
—00.2 -0.1 0 0.1 0.2 0.3 0.4
fL' fR

f: helicity fraction

4/20/19
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MATRIX: NNLO
FlE (LWFEXE, F5)

Asymmetry

Theory/Data

P

1=
Eg
arXiv:1904.05631
W /=4 By BB far S SRR
PDF
- ATLAS s=8TeV,20.2b" -
0-35:_$Data & CT14NNLO -
- Statesys. Une. s HERAPDFZO. -
0.3— + NNPDF3.1 —
B PDF4LHC15 7
- ¢+ MMHT2014 NNL
0.25— e
- £ .
0.2 Eﬁ_ﬁ}*’_ -
C - ]
0.155 E0 =
i R
1.052—* ' ' E
L4 .
T e e
E*$+‘| +A++ A ++J+ ‘+ A'5+
0.95:— %u 7 & + o & ?} -
0 1 2
|nul
~ dow,. /dnu — dow, /dn,
H dow,. /dn, + dow - /dn, '
8 TeV, 20 fb-1
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TR S 1%

BN m; = 8.12 TeV

ATLAS-CONF-2019-007

Di-jet resonance search
ATLAS
Run: 305777
Event: 4144227629
2016-08-08 08:51:15 CEST
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X—di-jet R7%S

13 TeV, 139 fb-1, Full Run2 Data

—
Q

Significance

4/20/19

1

N O N
I

qr,
p-value = 0.8

Fit Range: 1.1 - 8.1 TeV
ly*l < 0.6

ATLAS Preliminary

Vs=13 TeV, 139 fb
Data

— Background fit
—— BumpHunter interval
o-q-,m_ =40TeV
qs, mz* =5.0 TeV

ZFElE (ILEXE, F8)

ATLAS-CONF-2019-007

r ....... Theory b

o x A x BR [pb]

- Vs=13TeV, 139 fb™ S ]

- ATLAS Preliminary e
L1 1 ‘ L1 1 ‘ L1 1 1 ‘ L1 1 ‘ L1 1

2 3 4 5 6 7 8

Excited quarks < 6.7 TeV are

excluded at the 95% C.L.
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Run Number: 327862, Event Number: 1045863550

-06-26 10:52:22 CEST
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)
Z ee/l’l'l’l' arXiv:1903.06248

K Mg, = 4.06 TeV BmAm,, = 2.75 TeV

-'(L) T T T T T T TT | ﬂ 7 T
= 107 ¢ Data = 10 ¢ Data
A L & ST TS &
w 10 s=13TeV, 139 fb [l Top quarks m 10 s=13TeV, 139 fb I Top quarks
Dielectron search selection [ Diboson 5 Dimuon search selection [1Diboson
10° 8 [ Multi-jet & We+jets 10°n — 7 (2TeV)
4 4 — 2, (3TeV)
10 10 — 7, (4TeV)
103 1 03 — 2, (5TeV)
102 102
10 10
1 1
107" 107"
1072 107
10°° 10°°
g 14 T TommrmmmT TR R T g 14 T
3 12 g 12
5 [renseeemtssstemmauartutes p Soueh o410 o - T H-P ¢t oo T Sasmtmadinan s B TN L
o8 L o8 Y Tl 1
06 1 1 1 1 1 11 1 | L 1 1 1 06 1 1 1 1 1
2 3 3 2 3 3
2x10 10 2x10 m,, [GeV] 2x10 10 2x10 m,, [GeV]

Sequential Standard Model Z'sq), < 5.1 TeV are excluded at 95 % CL
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SUSY - stop - Long Lived Particles

q ATLAS-CONF-2019-006
’ 4
t p 13 TeV, 139 fb-1, Full Run2 Data
="\
- 23k
~ S~ /J/ ~ , /\ ]
» BN t &4 > displaced vertex
q
) ; —— ; . . Stop R-Hadron, pp -1t T— wj
.4 ATLAS Preliminary -e-pata [7]Heavy Flavor = N
© 10" g (s=13TeV, 136 fb Fakes [ Cosmics QL =7t ATLAS Preliminary
AT Muon Trigger Selection ---- (m.z)=(1.0 TeV, 0.01 ns — 2.6 Vs=13TeV, 136 fb™, All limits at 95% CL
108 & Full Muon Selection ~ —--- (M.%)=(1.0 TeV, 0.1 ns 1= -
2 2222 ! \é/ 24__ — EXpeCted Excl. Limit (11 ,2 Oexp)
5 c
10 e 2 2.2F = Observed Limit (=1 oy
10 /////’///// ______ /////9////JI _______ oF
............... | I r
______ Ao | 2222 2% 1.8F
1 (=== :. E | i T N e
e S s 1.6F
8 2F E 1.4 T
1.5 Dok i 1.0
8 1?;;% i 7 “ 7 4 i Ll ol !
0-8; E 102 10 1 0 T 2
T ns
Ooy, Mat,, Maty YRy, R, SR
O*I‘rack e&[,ack Uacy  Magg

« Top squarks with masses up to 1.7 TeV are excluded for a lifetime of 0.1 ns
« Masses below 1.3 TeV are excluded for all lifetimes between 0.01 ns and 30 ns
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ttH, H—yy

13 TeV, 139 fb-1, Full Run2 Data

>
&
o 30
N~
(4p]
~ 25
@
£ 20
D
()
=< 15
ks
E 10
()]
5
0
4/20/19

log(1+S/B) weighted

¢

« Continuum Background s =13 TeV, 139 fb™
- - == Total Background m, = 125.09 GeV

——— Signal + Background All categories

T T T I T T T T I T T T T I T T T T I T T T
Data ATLAS Preliminary

In(1+S/B) weighted sum

1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 I 1 1 1 I_
110 120 130 140 150 160

m,, [GeV]

ATLAS-CONF-2019-004

Event Yields
2 180F - - - . :
S 160F- ATLAS Preliminary ) Eat? "
— -1 [ ] u=1.
w 140 Vs=13 TeV, 139 fb Non-1iH Higgs
I Cont. Bkg.
120

100 Had categories Lep categories

o0l { —fiH (u=1.4)

Data - Bkg.

O T L]

Had 4 Had 3 Had 2 Had 1 Lep 3 Lep 2 Lep 1

Obs. (exp.) significance: 4.9 (4.2) o

+0.41 — 1.38 +0.33

Mg = 1.38 —0.36 ~0.31

FiglE (LRKEF

(stat.) 1017 (exp.) 015 (theo.).

, BE)
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Combined Measurements of Higgs

PN

Analysis

Integrat9d[ lumin(?}'\ty (fb=h

H — vy (including ttH, H — y7y)

H— ZZ*— 4¢ (including ttH, H— ZZ*— 4¢)
H—>WW*— evuy

H— 17

VH, H — bb

VBF, H — bb

H— pp

ttH, H — bb and ttH multilepton

H — invisible

Off-shell H » ZZ* - 4¢and H — ZZ* — 2{2v

79.8
79.8
36.1
36.1
79.8

24.5-30.6

79.8
36.1
36.1
36.1

ATLAS-CONF-2019-005

—_— T T T T \ T T T T ‘ T ‘ T ‘
8 20| ATLAS Preliminary —Hoy
- B =13 TeV, 24.5 - 79.8 fb~ |
g i N ooy e Fhpt-i —H-»2zz |
e | Psu = 50% H—- Ww
15 - —H-—=77 N
i — Combined |
10| :
5 :
0| :
[ . Ll T T T S A [ R ]

0 20 40 60 80 100
T4 [PD]

4/20/19

T I 1T I LI I 1T I 1T I LI I LI I 1T I 1T I 1T I 1T
ATLAS Preliminary  —e—Total Stat. [ Syst. SM
Vs=13TeV, 24.5-79.8 fb"
my, =125.09 GeV, |y, | <25
Pgy = 76% Total Stat. Syst.

I +0.07
ggF H==H 1.04 009 ( 007, _yog)
VBF ————— 121 05 ( 15, 10)
wH | . — 130 B iR i)
ZH b 1.05 O3 ( so2a, T3
ttH-+tH He—— 121 0% ( sorr, 709
1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
06 08 1 12 14 16 18 2 22 24 26

FlE (LWFEXE, F5)

Cross-section normalized to SM value

At same level

p= 1117008 = 1.11 £ 0.05 (stat.) 303 (exp.) *9-53 (sig. th.) = 0.03 (bkg. th.)
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Combined Measurements of Higgs

ATLAS-CONF-2019-005

BAKT e

ATLAS Preliminary

0.6

LL _I T T I T T T I T 17T I T 1T I T T T T 1T T T T I T 1T I T T T I T 17T I T i 1 E_ vg = 13 TeV! 245 - 798 fb71 Z ',’.;‘_‘%
< 2 ATLAS Preliminary 4+ Bestfit = S - m,=12509GeV,ly,|<25p, =72% .o .
- Vs=13TeV, 24.5-79.8 fb™" 68% CL - g - _ W 1

1.8 m, =125.09 GeV, ly 1<25 — ° — T m] SM Higgs boson _
Cp =41% ----95% CL 7 = E
1.6 ¥ ~ SM - - ) -

: : — /.;‘ —

1.4 - = 102 = ’T b =
1.2F A = - ]
1:_ / _: 1073 =
0.8 ( - 3
:_ — Combined — H—yy . _: |

04 —H-=ZZ H—-WW E 13 v- P
12
H—bb — H—=11 — L
0.2_1l|||||||||||||||||||||||||I...I...I...I. o|_|_ 11; ______________________ **"_+_
0O 02 04 06 08 1 12 14 16 18 2 ~ 0.9k E
v 0.8 ]
0.7k | 2
kg = 1.05 +0.09. Particle mass [GeV]
Consistent with SM Next step
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VH, H—bb: Simplified Template X.S.

13 TeV, 80 fb-1

Stage 1-VH VH (H + leptonic V)
\ 4
qq - VH
I
[ ]
W — v (+) Z — b0+ viv
py. [150, 250] pY. [150,250]
> py [250, 0] > pY [250, cc]

Sensitive to new physics

4/20/19

arXiv:1903.04618

é ; ATLAS VH, H—bb, V—leptons cross-sections: ;
o " {s=13TeV, 79.8 fo' ® Observed ==Tot. unc. == Stat. unc. |
>m9 103 ? : - SM [ Theo. unc. é
X - ' -
= V=W . V=2 =
B el ' ]
102 | T =
X SR F%L— E
5 : — i
10 T . ' T =
= | —1

7 o o T

oy %

g 0 - @ ! =
750 ,OW; 75 750 DZ_\
<oW T ~250 G V,OTZ< 15 02 7250 G
r<250Ge el OGe[/ T 250Ge|/ el

Simplified Template Cross Section (STXS)

Define a set of phase spaces to be
used for Higgs XS measurements.
Reduce model dependence and

increase sensitivity to new physics.
Easy to combine different channels
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Spin Correlation arXiv:1903.0757

13 TeV, 36 tb-1

Xi = fsM - Xspin, i + (1 - fsm) - Xnospin, i

« Indirectly probe the spin fon=1: FETRERE

Correlatlons USIng A(p In Iab § RN RN RN RS RN R R RN RRRRE
f ? 1 6 ATLAS Inclusive N
rame S [ (s=13TeV,36.1 1" .
« Enhancement at low A¢ and E140 ¢ 1254008 =
suppression at high A S%ia -
32 BN Cohs
—o 4L fliqz .
Region Jfsm =+ (stat.,syst.,theory) Significance (%&hea{z uncertainties) w ]
Inclusive 1249 4 0.024 + 0.061 + 0.040 @ 0-85_'_,—|_ —— Powheg (SM spin)

my; < 450 GeV 112 +0.04 #0124 0,02 0.86 (0.87) - — Powheg (No spin)
0.13 0.6~ ¢ Data o
450 < my; < 550 GeV 1.18 £ 0.08 *J-12 £ 0.08 1.0 (1.1) - - Fit result i
550 < my; < 800 GeV 1.65+0.19 *0-31 £0.22 1.3(1.4) 0_4’mlmmmmmm ST T PR ST S
myz 2 800 GeV 22+09%5+07 0.58 (0.61) 0 01020304 0 5 0 6 O 7 O 8 0 9 1

Parton level A¢(I*,I)/x [rad/x]
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Single Top: ATLAS+CMS Combination

t channel twW s channel
LHC—HA#
7TeVFa8 TeV
ATLAS+CMS m ATLAS
LHCtopWG e CMS

-l
o
\S]

+ ATLAS+CMS
. %' LHCtOpWG

--NNLO t-channel
scale uncertainty

NLO + NNLL

scale ® PDF & ag uncertainty ﬁﬁtnu =
§ § M=
— NLO
= % B R S scale uncertainty
T scale ® PDF @ o uncertainty |

Inclusive cross-section [pb]

10

I I
7 8

Vs [TeV]
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LHC o HL-LHC

7 TeV

2011

4/20/19

Ls1 14 Tev 14 Tev

13 TeV — 1O Y
plice consolidati INJECTOR UPGRADE gcﬁ%%él
S| consolidation olimit -
8 TeV button collimators TDIS absorber ieraction . HL LH(.: luminosity
— R2E project 11T dipole & collimator regions installation
Civil Eng. P1-P5 ™\
| 2012 | 2013 ’ 2014 | 2015 | 2016 ‘ 2017 | 2018 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 ’ 2026 ||H” ‘ H 2038

ATLAS - CMS radiation
experiment upgrade phase 1 damage ATLAS -CMS
beam pipes 2 x nom. luminosity 2.5 x nominal luminosity upgrade phase 2
75% nominal luminosity — | ALICE - LHCb — '
nnnnnn | upgrade

EX EEX X ey

Long Shutdown 2019-2020: ATLAS Phase-l Upgrade

2021-2023: LHC Run 3. #1#150 fb-1. Run 1 + Run 2 > 300
fb-1

Run 3 LHC expectations: Bgf=E L = 3x1034cm2s" at Vs = 14 TeV.
-> 5 KHpileup
EERSMALFIEREE ST (W ZEFfake rejection)
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Phase-l Upgrade - Muon

New Small Wheel 44

B — A
m——= Tffé}-E A
e —  __—all e ——
ry . N
W . ~ &

L

Tile calorimeters

\
\ ) N LAr hadronic end-cap and
forward calorimeters
Pixel detector

LAr elecifromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor tracker

New Small Wheel (NSW)
* MicroMegas
* Thin Gap Chambers (sTGC)

R

- FEIFTHHRYRET

© SFRLE; RN A E]
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L1 Calo Trigger

» Better electronics

* More segmentation

Trigger Towers

P———
.k
2

Super Cells

4/20/19

8 8 & 8 8
E, (GeV)

Layer 2

Fast Track Trigger

Phase-| Upgrade

FTK\

B

o

Cluster

]
o
Event
Rate

OO
Core Crate
45°+10° in @

8 n-p towers
PUJtower

Finding

Uj

100 kHz

®
2 PUJe
o000

Second Stage Fit (4 brds)

Track Data

\ ROB

EsFikRoBs| U1

Tracking at Level 1
trigger rate (100 KHz)

ZFElE (ILEXE, F8)

=
\\

=
-
B

/’/

y

4

EProcessing

Trigger and Data
Acquisition

« FELIX unified
readout interface
electronics

* New trigger
electronics and
readouts needed for
Muon and LAr
Calorimeter

35



ATLAS Phase-Il A2t

Muon Spectrometer High Granularity
Upgrade In Inner Barrel Timing Detector
Region o~ - HGTD

25m
Tile clorimeters
{ . LAr hadronic end-cap and
\ X ‘ ) forward calorimeters
T . d __________________ Pixel detector
rl g g e r a n ------ Toroid magnets LAr eleciromagnetic calorimeters
Data Acq u |S|t| On Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor tracker In ner TraCkI n g

(TDAQ) Upgrades Detector ITk
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ISE4S

o ATLASSLISEI#Sem TLHC —BARYEN S . & ZR44m) 22
TAEIEE . 3KEN149 fb', $FE>94%. 7] HM4IIE S
FIF 2= E 140 fb

. ZIEHBTALE, ATLAS—IIBRr =840

o ATLASHHEIRMFTAOSUE, VVVEIIESR, VBSHILI,

Y aras

Dijet, Z‘'f93 4%, Long Lived ParticlesZ%%

- ¥ERAMIEHiggs (Hto bb, ttH) , top, #mERRELE fbid
RWREZ, 3EA/A). HiggsfgiAnext challenge:
H—uu, H—Zy

S . m £
D \ e S Y e |
2y ase-l B AL
= et R Sy ~ s
: - & il ==
4 [£& o %% — & | [T |
‘IPhase- g | I R e |
- P L 1 ’ .‘< g -:‘l : A I .MA‘ 4 h
-~ : \ S P i o S ASEEBITE A
A orth k¥ Technical Design Report Technical Design Report Technic Technical Design Report
WS - -

Silicon Strip + Pixel tracker Muon system Calorimeters TDAQ
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VVV

BDT 3l

WWVV ‘5|-1|J J‘?_E' { 1&': Input Variable ‘ 30-1]  3¢-2) 3¢-3j
R M 5 4 5
meogl 7 9
‘ WWW — lvlvqq ‘ WWW — lvlviv My g 8 8
0*2
Lepton Two leptons with pp > | Three leptons with pr > My o, 10 10
27(20) GeV and one same-sign | 27(20,20)GeV and no same- leading jet pr 12 14
lepton pair flavour opposite-sign lepton pairs pfo 3 3
Mg 40 < myp < 400 GeV - I
Jets At least two jets with ppr > | — p}« 6 5 8
30(20) GeV and |n| < 2.5 P 9 12 9
Allyj |Anjy] < 1.5 - Spr(f) 2 2 4
Er'™ ET"° > 55GeV (only for ee) — Spr(5) 9
Z boson veto Mee < 80GeV or m,, > 100 GeV (only for ee and puee) ; 4 7
Lepton veto No additional lepton with pp > 7GeV and |n| < 2.5 T
b-jet veto No b-jets with pp > 25GeV and |n| < 2.5 total lepton charge . 13 15 12
invariant mass of all leptons, jets and Ep 1 7
invariant mass of the best Z — £/ and leading jet 11
sub-leading jet pp 11 3
m; for the two leading pry jets 1
W—tv
BDT 4l mr . '
number of reconstructed jets 10
best W 1
Input Variable | DF  on-shell SF  off-shell SF smailest m;; 6
number of reconstructed jets | 6 4 6
Myp 3 6 4
miss
ETI 4 1 1 Uncertainty source Ap
HEP 1
Fphad 5 Data-driven +0.14 -0.15
T
second best pair 92 3 9 Theory +0.15 -0.13
Instrumental +0.11  -0.09 4 =
best Z
et 5 5 MC stat. uncertainty +0.056 -0.05 ’%’Rl‘a&%
Hy 2 3 Generators +0.04 -0.03
Total systematic uncertainty +40.30 —0.27
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SM#5 |

A £ il = - o .
IS E ANE W=4E 1Y B a7 AN Xt R
. PDF
arXiv:1904.05631
ATLAS-CONF-2018-037 .
= - ATLAS ls=8TeV,20.2fb" ]
g 0.35 & CT14NNLO ~
- = -~ Dat ATLASepWZ16 .
ATL/I\S Prellmlmary . £ C Stat.+Sys. Unc. : HERAPeng.o 7
LEP-1 and SLD: Z-pole o | 028152 = 0.00016 2 o3b + NNPDF3.1 ]
LEP-1 and SLD: A% : +—e— | 0.23221 0.00029 - TR NLO—a]
SLD: A, —e— 0.23098 = 0.00026 0.25[ e
Tevatron B —e— n 0.23148 = 0.00033 - _*__q}‘o_ B
LHCb: 7+8 TeV B . | 0.23142 + 0.00106 0.2 2, w —
CMS: 8 TeV B ek "1 0.23101 = 0.00053 - = .
ATLAS: 7 TeV B ° | 0.23080 = 0.00120 0.15 :— ER_EQ—_‘*}.’_ ]
ATLAS:eeqotun | —e— 1 0.23119 = 0.00049 N ’ L | ]
ATLAS: ee; B ~—te—  |0.23166 = 0.00043 £ 1.05 —* E
ATLAS: 8 TeV - —eth | 0231402000038 = 13;? ,,,,,, *,*:# ,,,,,, | . S— I—
023 0231 0232 S A Y YRTR R TRRR
2 S t bt et W
it £ 0.95f of o7 0% 0} o) . .
0 1 2
|nul
dow,. /dnu — dow, /dn,
o do w,. /diy + dow, _ /dn, .
8 TeV, 20 fb-1
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4/20/19

WZ Rt

1 dO‘WtZ

3 3 3
= Z fil(d FcosOpw)?] + = frl(1 £ cosOpw)*] + = fosin® Op w
ow:zdcosblew 8 ’ 8 : 4 :

1 dow+ 3
Iwrz - _ —fL(l +2a cos B¢ 7z + cos’ 0¢.7)
ow=z dcos b,z 8

3
+ ng(l + cos? O¢.7z —2a cos b z)

3
+ —f() Sln2 Hg,z .
4
production
axis of the Iv "™

Q|
Q

[ Z/
Ep\f

/
/

Figure 7: The decay angle 6, w (z) is defined as the angle between the negatively (positively for W*) charged lepton
produced in the decay of the W (Z) boson as seen in the W (Z) rest frame and the direction of the W (Z) which is

given in the WZ centre-of-mass frame.
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Single Top: ATLAS+CMS Combination

t channel twW s channel

q q g W q b
b W
W
b t b t q t
ATLAS+CMS
LHCtOpWG

‘ [o
LHC_HH %_H:E If V! = %:: from single-top-quark production
! : NLO (t- and s-channel), NLO+NNLL (tw)

Ot €o.
7TeV#I8 TeV 60htheo_: scale ® PDF ® o, @ m, ® E

m, = 172.5 GeV

beam

If, V! = (meas.) = (theo.)

ATLAS+CMS LHCtopWG

t-channel, s = 7, 8 TeV H'.'H 1.02 + 0.04 = 0.02

Omeas.
| fivVin| = , ATLAS+CMS LHClopWG
Otheo. (Vin=1) tW, \s=7,8TeV

o i 1.02 = 0.09 = 0.04

ATLAS+CMS LHCtopWG }
s-channel, Vs = 8 TeV

o i 0.97 = 0.15 = 0.02

ATLAS+CMS LHCtopWG

t-channel, tW, s-channel, Vs =7, 8 TeV 1.02 =0.04 = 0.02

L | L L L | L L L l L L L | L L L |
0.6 0.8 1 1.2 1.4
4/20/19 . LT 42
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Higgs Coupling Measurement

« Coupling information can be extracted from individual processes

ttH/bbH production
decay S S

i/b

H ----- t/b
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Higgs Coupling Measurement

« Coupling information can be extracted from individual processes

WWH/ZZH production
t/bh - "
g . g (b) 7
decay T S
i/b ’
H —-——---- t/b )
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Signal strength and fitting framework

o

o, -BR/

:Hixﬁf

 (0)sm - (BR gy

Leading-order motivated framework: k-framework

t/bh e m e e e —— -

(a)

Definition of modifier:

4/20/19

. o, -BR/ =

o (%) - T (%)
I'g ’

(a) W.Z

2 SM 2 _ viJ
Kj = O'J-/O'J- or K= [V /T
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Dictionary

Production Loops Interference Effective Resolved modifier
modifier

o(ggF) v t—b Kg 1.04 &7 +0.002 k7 — 0.04 k;kp
o(VBF) - - - 0.73 k3, +0.27 k2
o(qq/9g = ZH) - - - K
o(gg — ZH) v t—-7 KggzH) 2.46 K% +0.46 k2 — 1.90 kzK;
o(WH) - - - K‘%V
o(ttH) - - - K2
o(tHW) - t—-Ww - 2.91 k7 +2.31 k3, — 4.22 kekw
o(tHq) - t—W - 2.63 k7 +3.58 k3, — 5.21 kekw
o (bbH) - - - Ki
Partial decay width
b j j j K,%
rvw i . -8
Iss v t—b K§ ].11Kt2+0.01 Ki—0.12K,K},
e ) ) ) e
r4z - - - K%
ree - - - K2 (= k?)
IRl v =W IS 1.59 k5, +0.07 k7 = 0.67 kw k;
rv v t—-W K(zzy) 1.12K3V —0.12 kwk;
Iss - - - K2 (= Ki)
s . . SR
Total width (Bjny = Bundet = 0)

0.58 Kﬁ +0.22 K%V

+0.08 k% + 0.06 &2
In Vv - K% +0.03 k% + 0.03 &2

+0.0023 K% +0.0015 K(zzy)

+0.0004 k2 +0.00022 k2
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Profile likelihood and systematics

Nuisance parameters: about 4200 NPs (most of them are
related to MC statistics uncertainties), one single fitting

takes hours /

A(@) = » RoOFit development
A2 « Asymptotic method
L(w,\H)
PO

* Most of experimental systematics are assumed
uncorrelated

* Main correlated systematics are the signal theoretical
uncertainties
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